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A best evidence topic in neurosurgery was written according to a structured protocol. The question
addressed was: In patients undergoing craniostomy for the evacuation of chronic subdural haematoma,
does the use of two burr-holes compared to one burr-hole improve clinical outcomes?
A total of 238 papers were identiﬁed using the reported search protocol. Four of these articles rep-
resented the best evidence to answer the clinical question. The authors, date and country of publication,
study type, patient group, outcomes and key results of these papers have been represented in a table.
Three out of four studies showed that there was no signiﬁcant difference in prevalence or rate of
haematoma recurrence between two burr-hole craniostomy or one burr-hole craniostomy. Two studies
demonstrated shorter hospital stay with two burr-hole craniostomy. Furthermore, one study showed
increased rates of wound infection with one burr-hole craniostomy.
Therefore, the clinical bottom line is that performing either two burr-hole craniostomy or one burr-
hole craniostomy does not provide speciﬁc differences in patient outcome improvement following
surgery for chronic subdural haematoma, however further research is required owing to the ﬂawed
methodology of existing studies.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
A best evidence topic was constructed according to a structured
protocol, as described in the International Journal of Surgery.1
2. Clinical scenario
A 69-year-old lady is admitted to the neurosurgical unit after
she was unable to get herself out of bed in the morning. She is
normally independent but has experienced increasing confusion
and somnolence over the last two days, with left-sided weakness
the previous evening. A week ago, she had an apparently
uneventful fall in the garden. Cranial CT demonstrates a large
chronic subdural haematoma (cSDH) and so it is decided that
evacuation is necessary. Your trainee asks you whether a two burr-
hole craniostomy (2BHC) would give improved outcomes over one
burr-hole craniostomy (1BHC). You resolve to consult the literature.
3. Three-part question
In patients undergoing craniostomy for the evacuation of
chronic subdural haematoma, does the use of two burr-holes
compared to one burr-hole improve clinical outcomes?: þ44 1273644440.
mith).
ciates Ltd. Published by Elsevier Lt4. Search strategy
Search strategy using Medline from 1948 to March 2012 using
the PubMed interface: (chronic AND (subdural OR sub-dural) AND
(haematoma OR haematoma) AND (burrhole OR burr-hole OR (burr
AND hole))).ti,ab. Only English language articles concerning direct
comparison between two burr-hole craniostomy and one burr-hole
craniostomy, were selected. The search was duplicate ﬁltered.
Reference lists of key articles were also searched for more
references.
5. Search results
A total of 238 papers were found using the reported PubMed
search. Included studies compared outcomes between the 2BHC
and 1BHC for management of cSDH. Four articles represented the
best evidence to answer the clinical question, being the only arti-
cles directly comparing the use of both techniques. Other articles
either were not relevant or investigated one technique in isolation.
The four chosen articles are presented in Table 1.
6. Results
Han et al.2 conducted a retrospective cohort study reviewing
180 patients with cSDH who underwent either 2BHC (n ¼ 129) or
1BHC (n ¼ 51). Measured outcomes were prevalence of overalld. All rights reserved.
Table 1.
Summary of all articles comparing one burr-hole and two burr-hole craniostomy procedures. Information on each study, key outcomemeasures and a brief critique are shown.
Author, date and
country, study type
(level of evidence)
Patient group Outcomes Key results Comment
Han et al.2 2009 J
Korean
Neurosurg Soc
South Korea
Retrospective
cohort study
(Level 3
evidence)
180 patients
undergoing 2BHC
or 1BHC for cSDH
(unilateral and
bilateral), with
closed system
drainage
2BHC n ¼ 129
1BHC n ¼ 51
Recurrence (2BHC
vs. 1BHC)
6.8% vs. 1.9%, p ¼ 0.18 No signiﬁcant difference in recurrence rate observed
between 2BHC and 1BHC. Statistical analysis is applied
to overall recurrence rate, however is not applied when
stratiﬁcation by unilateral or bilateral haematoma is
undertaken. A drawback of this study is involvement of
both kinds of haematoma. Groups are also unbalanced
and operation type chosen by personal preference.
Unilateral cSDH
recurrence
(2BHC vs. 1BHC)
6.0% vs. 0.0%
Bilateral cSDH
recurrence
(2BHC vs. 1BHC)
15.4% vs. 8.3%
Kansal et al.3 2010 J
Clin Neurosci
India
Retrospective
cohort study
(Level 3
evidence)
267 patients
undergoing 2BHC
or 1BHC for cSDH
(unilateral), no
drainage system
2BHC n ¼ 72
1BHC n ¼ 195
Recurrence (2BHC
vs. 1BHC)
8.3% vs. 13.3%, p > 0.05 No signiﬁcant difference in recurrence rate observed
between 2BHC and 1BHC. Although a sizeable study, it is
unbalanced, with operation type determined by
arbitrary time point. This study is useful as bilateral
haematoma was excluded, however so too were
patients with a several co-morbidities. The number
excluded is not stated.
Taussky et al.4 2008
Br J Neurosurg
Switzerland
Retrospective
cohort study
(Level 3
evidence)
97 cSDHs (76
patients), treated
by 2BHC or 1BHC,
with closed system
drainage
2BHC n ¼ 63
1BHC n ¼ 34
Recurrence (2BHC
vs. 1BHC)
5% vs. 29%, p < 0.001 A signiﬁcantly higher rate of recurrence was found for
1BHC compared to 2BHC, as well as re-recurrence
following a second 1BHC for initial recurrence. The
authors also found a signiﬁcantly longer hospital stay
following 1BHC, as well as increased risk of wound
infection. This study usefully examines a range of
outcomes, and follows up patients for re-recurrences,.
Although bilateral haematomas are implied by more
cSDHs than patients, distribution is uncertain.
Operation type is chosen by personal preference.
2nd Recurrence
(2BHC vs. 1BHC)
0% vs. 50%
Hospital stay (2BHC
vs. 1BHC)
Days: 9 vs. 11, p < 0.002
Wound infection
(2BHC vs. 1BHC)
0% vs. 9%, p < 0.04
Mortality (2BHC vs.
1BHC)
0% vs. 3%, p > 0.05
Lee et al.5 2009 J
Korean
Neurosurg Soc
South Korea
Retrospective
cohort study
(Level 3
evidence)
57 patients under-
going 2BHC or
1BHC for cSDH
(unilateral and
bilateral), with
closed system
drainage
2BHC n ¼ 32
1BHC n ¼ 25
Revision rate (2BHC
vs. 1BHC)
0.22 vs. 0.24, p > 0.05 No signiﬁcant difference in revision rate observed
between 2BHC and 1BHC. The authors show that whilst
1BHC has signiﬁcantly shorter operative time, 2BHC
leads to a shorter hospital stay. This was a smaller study
but well balanced, using statistical analysis to
investigate a range of variables for each technique. This
paper also investigates a group of patients undergoing
small crainotomy The manner in which operation type
was decided is not stated.
Operative time
(2BHC vs. 1BHC)
Minutes: 78.56  30.30
vs. 47.52  26.18, p ¼ 0.000
Hospital stay (2BHC
vs. 1BHC)
Days: 29.59  33.61 vs.
44.88  42.19, p ¼ 0.019
Post-operative
haematoma size
(2BHC vs. 1BHC)
mm2: 1130.17  3095
vs.973.57  658, p > 0.05
Post-operative CT
radiodensity
(2BHC vs. 1BHC)
Houndsﬁeld units:
2.2275  120.13 vs.
30.22  147.59, p > 0.05
Neurological status
at discharge
(2BHC vs. 1BHC)
Markwalder grade:
0.31  0.59 vs. 0.44
 0.77, p > 0.05
Complication rate
(2BHC vs. 1BHC)
0.16 vs. 0.16, p > 0.05
cSDH ¼ chronic subdural haematoma, 2BHC ¼ 2 burr-hole craniostomy, 1BHC ¼ 1 burr-hole craniostomy.
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recurrence and prevalence of bilateral haematoma recurrence. No
signiﬁcant difference was found in prevalence of haematoma
recurrence between 2BHC or 1BHC (6.8% versus 1.9%, p ¼ 0.18).
Unilateral haematomas recurred in 6.0% of patients following 2BHC
and in 0.0% of patients following 1BHC. Bilateral haematomas
recurred in 15.4% of patients following 2BHC and in 8.3% of patients
following 1BHC. This study was confounded by small numbers of
bilateral haematomas (n ¼ 25), and no quantiﬁcation of membrane
thickness or extent of haematoma evacuation. However statistical
analysis of laterality and haematoma size is carried out, showing
comparability between the two groups for these factors. Additional
limitations included non-randomised technique selection, unbal-
anced patient distribution and lack of consideration to other
pertinent outcomes measures.
Kansal et al.3 undertook a retrospective cohort study of 267
patients with unilateral cSDHwho underwent either 2BHC (n¼ 72)
or 1BHC (n ¼ 195). The measured outcome was prevalence of
haematoma recurrence. Haematoma recurrence was not signiﬁ-
cantly different between 2BHC and 1BHC (8.3% versus 13.3%,p > 0.05). This paper has several methodological ﬂaws. An inde-
terminate number of patients were excluded due medical co-
morbidity and despite being a large study, patient numbers
remained unbalanced. Furthermore, surgical techniques were not
randomised and no demographic standardisation occurred, in
particular statistical data pertaining to laterality, size of haema-
toma, andmembrane thickness. Extent of haematoma evacuation is
also not described. The authors of this study also did not use
drainage systems, unlike the other three studies.
Taussky et al.4 performed a retrospective cohort study of 97
patients with cSDH undergoing either 2BHC (n ¼ 63) or 1BHC
(n ¼ 34). Measured outcomes included prevalence of primary
recurrence, prevalence of secondary recurrence, length of hospital
stay, prevalence of wound infection and prevalence of mortality.
Primary recurrence was signiﬁcantly lower with 2BHC than with
1BHC (5% versus 29%, p < 0.001). Secondary recurrence occurred in
0% of patients who underwent 2BHC and in 50% of patients who
underwent 1BHC. Hospital stay was signiﬁcantly shorter for
patients who underwent 2BHC than those who underwent 1BHC (9
days versus 11 days, p < 0.002). Postoperative wound infection was
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p ¼ 0.04). Mortality was not signiﬁcantly different between 2BHC
and 1BHC (0% versus 3%). This study was limited by the lack of
a post-operative neurological status score, unbalanced study
groups, and lack of statistical analysis for re-recurrence rates.
Although the authors demonstrate comparability between hae-
matoma size, distribution of bilateral haematomas is not provided
and subduroperitoneal shunting used in cases of recurrence not
quantiﬁed. The authors also make the choice not to record the
details of haematoma membranes, and extent of haematoma
evacuation is not investigated. It is difﬁcult to eliminate the
possibility that demonstrated differences in outcome were not
attributable to surgeon experience alone due to the non-
randomised selection process for type of operation.
Lee et al.5 reported a retrospective cohort study of 57 patients
with cSDH undergoing either 2BHC (n ¼ 32) or 1BHC (n ¼ 25).
Measured outcomes were revision rate, duration of operation,
length of hospital stay, postoperative haematoma size, post-
operative CT radiodensity, neurological status at discharge and
complication rate. Operative revision rates did not signiﬁcantly
differ between 2BHC and 1BHC (0.22 versus 0.24). Duration of
operation was signiﬁcantly longer with 2BHC than with 1BHC
(78.56 versus 47.52, p ¼ 0.000). Postoperative hospital stays were
signiﬁcantly shorterwith 2BHC thanwith 1BHC (29.59 versus 44.88,
p ¼ 0.019). Postoperative haematoma size was not signiﬁcantly
different between 2BHC and 1BHC (1130.17 mm2 versus
973.57 mm2). Post-operative CT radiodensity was not signiﬁcantly
different using 2BHC compared to 1BHC (2.23 vs. 30.22 Hounds-
ﬁeld units, p > 0.05). Neurological status on discharge was not
signiﬁcantly different between 2BHC and 1BHC (Markwalder grade
0.31 vs. Markwalder grade 0.44, p> 0.05). Complication rate did not
signiﬁcantly differ between 2BHC and 1BHC (0.16 vs. 0.16, p> 0.05).
Lack of correlation between haematoma evacuation extent and
shorter hospital stay suggests that this effect is independent of
operation efﬁcacy. This study was the smallest in terms of patient
numbers, and compared a group undergoing small craniostomy.
The study also stated that some 1BHC patients received irrigation
(without quantiﬁcation), whilst all 2BHC patients received this.
Although the authors demonstrate comparability of haematoma
size between groups, no description is provided of haematoma
laterality, however the authors conﬁrm that the distribution of
bilateral disease was statistically equal. Membrane factors are not
described, although extent of haematoma evacuation is demon-
strated and shown to be comparable between groups. This study
also beneﬁts fromhaving a good balance between study groups, and
investigating a range of outcomemeasures with statistical analysis.
7. Clinical bottom line
Few studies have been produced that directly compare the use
of one and two burr-hole techniques for the surgical management
of chronic sub-dural haematoma. Despite this, both techniques are
widely used by neurosurgeons,6 and no consensus has been
reached as to whether one technique is superior to the other.
Potentially, the two burr-hole approach is more invasive and as
shown above, takes signiﬁcantly longer than the single burr-hole
operation. From critically reviewing the literature in its current
state, there appears to be no difference in patient outcome from
performing either one burr-hole or two burr-hole craniostomy.
Four studies have been produced that directly compare both
types of operation, mainly assessing post-operative recurrence as
an outcome measure. One study demonstrated a difference in
recurrence rate between techniques. Also demonstrating a differ-
ence in hospital stay and wound infection, it is important to
consider that all studies produced that compare both operativetechniques suffer from a lack of randomisation. The majority of
studies determined operation type by surgeon preference; there-
fore making it difﬁcult to exclude confounding factors. Many
studies are less than thorough in deﬁning comparability between
groups undergoing either operation type; whilst laterality and
haematoma size is shown to be equal in most articles, extent of
haematoma evacuation is considered in only one and factors
surrounding membranes not investigated in any. This is important
as these factors may have inﬂuence on post-operative outcome.7,8
In addition, drain insertion was carried out in only three of the
four studies, possibly limiting the extent to which they are
comparable, as drain insertion is demonstrated to considerably
improve outcome in cSDH.9 In conclusion, there is currently little
rigorous evidence suggesting that 2BHC is superior to a 1BHC for
the surgical management of cSDH. In the current era of evidence-
based medicine, our review examines the existing articles on this
topic in an attempt to critically determine which technique repre-
sents best surgical practice. With numerous limitations in the
current literature, it is clear that a randomised prospective study is
needed, accounting for all confounding variables, to best determine
whether one technique is superior to the other.
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